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INTRODUCTION

An important factor controlling the character of a volcanic erup-
tion is the composition of the lava being extruded. This lava
composition represents the end result of chemical differentia-
tion processes acting on a magma formed by partial melting of
a source material deep below the volcanic vent. Results from
the field of experimental petrology (e.g., Yoder, 1979) have
greatly expanded our understanding of how the major-element
composition of a melt can be related to source characteristics
and the degree and pressure-temperature conditions of the
melting event. In addition, the application of trace-element
and isotope geochemistry to the study of magma genesis allows
determination of the relative importance of fractionation pro-
cesses (e.g., partial melting, fractional crystallization) versus
chemically heterogeneous sources in producing magmas of a
certain composition.

This chapter discusses the chemical and isotopic character-
istics of two distinct groups of Cenozoic basaltic volcanics from
the northwestern United States: the Columbia Plateau basalts
and the low-K, high-Al basalts of the Oregon and Modoc pla-
teaus. Cenozoic volcanism in the northwestern United States
shows a wide variety of eruptive styles, from the relatively
quiescent fissure eruptions of the Columbia Plateau basalts to
the highly explosive calc-alkaline Cascade volcanics and rhyo-
litic ash flows of the Oregon Plateau. The link between magma
composition, eruptive style, and tectonic character of the erup-
tion area of these lavas is believed to provide important infor-
mation regarding the process of magma generation and erup-
tion.

TECTONIC SETTING

The geographic extent of major Cenozoic volcanic provinces in
the northwestern United States is outlined in Figure 2.1. Ex-
tensive Cenozoic volcanism in the western United States is

FIGURE 2.1    Geographic extent of major Cenozoic volcanic provinces
of the northwestern United States.
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